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Introduction
Fractures of the clavicle, especially those of the middle third, are very common among patients with an immature skeleton. However, they are rare injuries in the distal region, where they account for only 10-20% of all fractures of the clavicle. 1, 2 Fig. 1 -Classification scheme of Nenopoulos et al. 5 There are few studies in the literature with long follow-ups on cases of these injuries. 3, 4 Fractures of the distal third of the clavicle are generally caused by direct trauma on the shoulder, and approximately 85% result from injuries during sports or recreational activities. 2 Given that the center of ossification of the distal epiphysis of the clavicle appears after the age of 18 years and the medial fragment of the clavicle may become avulsed from the periosteum (which both have great potential for remodeling), significant shoulder deformities may develop in children. 3 Controversy continues to surround treatments for displaced fractures, although conservative treatment remains more commonly indicated at this age. 1 Under exceptional conditions, surgical stabilization may be necessary.
The objective of this study was to retrospectively analyze cases of fracturing of the distal region of the clavicle in pediatric patients.
Material and method
The medical records and radiographs of 10 patients with fracturing of the distal region of the clavicle between January 2000 and December 2010 were analyzed. Their ages ranged from 5 to 11 years, with a mean of 7.3. Patients with obstetric trauma, previous fractures of the clavicle, congenital or infectious diseases of the shoulder and mistreatment were excluded. Six patients presented fractures on the right side and four on the left side. Seven patients were male and three were female. The causes of the accidents were: three cases of falling from a bicycle, three cases of simple falls, two cases of falls from a height and two cases of falls on stairs. The patients who were treated conservatively used a plaster cast covering the chest and arm for six weeks. One patient who was treated surgically underwent open reduction using internal fixation by means of a Kirschner wire between the acromion and clavicle, which was sufficient to provide stability, followed by use of a plaster cast covering the chest and arm for six weeks.
The fractures were classified from I to V as described by Nenopoulos et al. 5 : group I -greenstick fractures; group IIa -transverse fractures without displacement; group IIb -displaced transverse fractures; group IIIa -oblique fractures without displacement; group IIIb -displaced oblique fractures; group IV -comminuted fractures; and group V -acromioclavicular dislocation (Fig. 1) .
Results
All the patients were treated in our hospital. Conservative treatment was used in nine patients: three in group IIIb; three in IIb; two in IIa; and one in IV (Fig. 2) . The only patient who was treated surgically was an 11-year-old female patient who presented a fracture in group IV and was treated with a Kirschner wire (Fig. 3) . All of the fractures consolidated without complications (Table 1) .
Discussion
The worldwide literature relating to injuries to the acromioclavicular joint and fractures of the distal region of the clavicle in pediatric patients is of limited extent, with few cases or case reports. 4, [6] [7] [8] [9] [10] [11] [12] Thus, we consider that it is of interest to demonstrate our sample with the aim of helping in making the diagnosis and indicating the treatment. When the lateral region of the clavicle is affected, even in cases in which fractures with large displacements occur, the result from conservative treatment is satisfactory in most cases. This treatment may consist of figure-of-eight immobilization or use of a sling, and it provides adequate return of function. This is achieved because the lateral growth plate only closes after the age of 19 years has been reached and because the periosteum, which is thick and tube-shaped, linking to the coracoclavicular and acromioclavicular ligaments, helps in remodeling. 8, [12] [13] [14] Surgical treatment is only indicated in rare cases among children. Ogden 12 observed duplication of the clavicle after injuries to the distal epiphysis and suggested conservative treatment for this. However, when this was not possible, open reduction and fixation with Kirschner wires would be indicated, in order to prevent formation of a "double" clavicle. For the same reason, Lietchti 15 indicated open reduction and fixation with Kirschner wires, with periosteal suturing. Havránek 9 described the results from 10 boys with Salter type II injuries in the lateral region of the clavicle, and one of them underwent surgical treatment. Although limb functioning was not affected in any of the treatments indicated, this author observed that seven of these patients presented shoulder deformity and recommended that surgery should be performed for esthetic reasons when large displacements and shortening of the fragments were present. Nenopoulos et al. 5 observed that the functional results were excellent, independent of the treatment indicated and chosen. However, the patient's age and degree of displacement are factors that should be taken into account in deciding on treatments that aim to achieve good esthetic results. Kubiak and Slongo 11 observed that surgical treatment of distal fractures of the clavicle in children is rare, while it is indicated among older children. The indications were as follows: exposed fractures; impact on soft tissues; risk of skin perforation; severe shortening of the scapular belt with or without intermediate displacement of the fragments; and displaced fractures with a potential risk of injury to structures of the neuromuscular bundle or mediastinum.
We had good functional results in all of our patients. In consonance with the guidance in the literature, only one 11-year-old female patient was treated surgically, comprising open reduction and fixation using Kirschner wires. In this case, there might have been a poor esthetic result because of the short time available for remodeling to take place. We also believe that in cases of fractures with large displacement, magnetic resonance imaging may assist in indicating the type of treatment, since this makes it possible to assess the degree of detachment of the periosteum in this region.
Conclusion
Distal fractures of the clavicle in children are rare. Most of these fractures can be treated conservatively. However, although this was a retrospective study with a small number of cases, it can be stated that the indication for treatment should be based on the patient's age and on the displacement of the fragments.
